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Guidance for Flood Risk Analysis and Mapping, Coastal Structures

procedures used in the evaluations shall be documented, and communities and property owners
shall be made aware that these evaluations are for mapping purposes only.

If the available information does not clearly point to survival or failure of a coastal structure, the
Mapping Partner may either:

1. Conduct a detailed evaluation based on the FEMA criteria (see the previous subsection).

2. Perform the erosion and wave analyses for both the intact and failed structure cases and
map the flood hazards associated with the more hazardous case.

If option 2 is selected, the Mapping Partner shall clearly document the results of all cases
investigated and specify which case is used for mapping purposes. It should be noted that a failed
coastal structure may or may not yield the greatest flood hazards. Therefore, coastal flood analyses
for the intact and failed conditions should be performed, with the greatest resulting flood hazard
being mapped. Maintaining results of all analyses may be useful in the event map revisions are
requested by property owners based upon certified structures?.

2.3. Evaluation of Beach Stabilization Structures

Guidance on how to predict the survival or failure of groins, which usually fail by loss of profile
(through settlement, displacement, or deterioration) and/or by becoming detached at their landward
ends, is not readily available. Likewise, guidance on how to predict the failure of breakwaters, sills,
and reefs (usuallyfigugh logs afpieflel 3 o8 el avpllgble Fomp pigrmaggp on failure modes
may be available in technical or historical literature, and should be consulted by the Mapping
Partner.

If a Mapping Partner chooses to evaluate beach stabilization structures during flood risk study, the
proposed evaluation methods and procedures should be discussed with the FEMA Project Officer, in
advance, and approval by FEMA must be obtained before the evaluations can be carried out.

3. Flood Risk Project Treatment of Coastal Structures

Technical Report 89-15 identifies four primary functional types of coastal flood protection structures:
gravity seawalls, pile-supported seawalls, anchored bulkheads, and dikes or levees. A fifth type,
revetment, is added here (see Figures 1 & 2).

Technical Report 89-15 recommends as a general policy that “FEMA not consider anchored
bulkheads as providing flood protection during large storms.” Thus, the default assessment for open

1 Often, property owners request revisions to the FIRM based upon existing, new, or proposed coastal structures. Map
revisions based upon coastal structures require a detailed evaluation and certification by a professional engineer
registered in the subject State. FEMA has distributed the Coastal Structure Form (MT-2, Form 5, available at
https://www.fema.gov/sites/default/files/documents/fema form-5 coastal-structures-form ff-206-fy-21-104.pdf) to
evaluate coastal structures as the basis for map revisions.
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coast anchored bulkheads should be that they are assumed to fail during the 1-percent-annual-
chance flood. Mapping Partners may choose to treat some anchored bulkheads as surviving the
flood and/or providing some degree of flood protection, but those instances should be limited (e.g.,
to sheltered waters, where the bulkhead may be stable during 1-percent-annual-chance flood
conditions).

Many seawalls, revetments, and (some) bulkheads may be recognized on flood hazard maps if
analysis based on the evaluation criteria in Section 2.1 shows they will remain intact during the 1-
percent-annual-chance storm (in some cases, even if overtopped). These structures may provide
total or limited protection against flooding, erosion, and waves, depending upon their location,
strength, and dimensions.

3.1 Failure and Removal of Coastal Armoring Structures

In the event that a coastal structure is determined to fail, the Mapping Partner shall remove the
structure entirely from the analysis transect or estimate the partial collapse of the structures where
appropriate (see Subsection 3.2). In general, structures may be completely removed if they are
small and/or localized features such as non-engineered revetments; however, structures that are not
expected to be completely destroyed and removed during a 1-percent-annual-chance event, such as
large-scale, engineered rick revetments, should not. If the failed structure is removed entirely, the
remaining soil profile should be altered to achieve its likely slope immediately after structure failure.
Information on slopes behind failed structures is limited. These slopes may vary from 1 on 100 (v:h)

for unconsolidated B5hEQGH e BRe NGS5 SHRSIIREREFn BRI ISHANERIY the failed

structure.

For the purposes of a coastal Flood Risk Project, the post-failure slope for this analysis should be in
the range of 1:1 to 1:1.5 (v:h). Note that the post-failure slope may not necessarily match the long-
term stable slope, but will serve as the basis for subsequent site-specific, event-based erosion, wave
height, wave runup, and wave overtopping analyses.

Coastal Structures, Guidance Document No. 42 November 2021 7




Guidance for Flood Risk Analysis and Mapping, Coastal Structures

Figure 1: General Classification of Coastal Armoring Structures
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Figure 2: General Classification of Coastal Armoring Structures
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3.2. Partial Failure of Coastal Armoring Structures

It may be appropriate to assume partial failure of such structures and to model accordingly. A
recommended simple geometric approach for approximating partial failure of a vertical or near-
vertical coastal armoring structure is as follows (see Figure 3):

3. Estimate toe scour at the subject structure based upon the methods described in the Coastal
Engineering Manual (USACE, 2003) www.publications.usace.army.mil/usace-
publications/engineer-manuals/?udt_43544 param_page=1.
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4. Assume the structure fails and falls into a rough, porous slope at 1:1.5 (v:h).

5. Extend the 1:1.5 failure slope from the depth of scour at the structure toe landward to the
point where it intersects the existing grade.

Figure 3: Partial Failure of Vertical Coastal Structure
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Guidance for Flood Risk Analysis and Mapping, Coastal Structures

= Historical record for structure including: construction date, plans, and specifications; recent
inspection reports and photographs; maintenance plan and responsible party; and dates and
descriptions of damage, repairs, and modifications

= (Clear indications of effectiveness or ineffectiveness

The Mapping Partner may develop much of this information through office activity, including a careful
review of aerial and site photographs, reports and information provided by the community and
property owners, and other readily available information. In the case of some major coastal
structures, site inspection would be advisable to confirm preliminary judgments.

Note that the level and detail of the structure and site data collected should be consistent with the
level of analysis undertaken by the Mapping Partner. An analysis based on engineering judgment, or
multiple analyses assuming different structure responses during 1-percent-annual-chance flood
conditions (e.g., structure survives intact, partial failure, complete failure) will require less detailed
and precise information than a structural engineering and geotechnical evaluation of a coastal
structure.

8. Study Documentation

If coastal structures are present in the study area, the Mapping Partner shall document the data,
methods, and procedures used to evaluate the likelihood that the structures will survive 1-percent-
annual-chance flobl8oAgSAAE T BB RRRMBHBR EPAA HebI ddl 1% RESHFPBIRINY or
approximations used in the analyses. The same documentation shall be required in the event that
coastal structures are indicated by information collected during the Flood Risk Project, but are
apparently buried and not visible during the study.

The Mapping Partner shall document the results of all analyses of coastal structures conducted for
the Flood Risk Project. In cases where the Mapping Partner cannot determine whether a given
structure would survive the 1-percent-annual-chance flood intact, and where multiple analyses were
conducted for the structure (i.e., intact condition, failed condition, and removed from the analysis
transect), the Mapping Partner shall document each analysis and record the structure condition that
was used to map flood insurance risk zones and BFEs.
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